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Big Questions for NOvA Neutrino Experiment
1. Neutrinos oscillate  between three flavors: muon neutrinos, electron neutrinos, and 

tau neutrinos. By what process do muon neutrinos oscillate into electron neutrinos? 

2. What is the neutrino mass hierarchy and by what process do neutrinos get their mass? 

3. Do muon neutrinos and muon antineutrinos break charge-parity symmetry? 

Source: http://www-nova.fnal.gov/research-goals.html



How it works? 
Main  injector  accelerates  a  proton  beam

700  kilowatts  of  power  sent  to  NuMI  [Neutrinos  at  the  Main  
Injector]  

Beam  pulses  in  1.33  second  cycles  with  4.9E13  protons  per  
pulse

Proton  beam  converted  into  neutrino  beam  through  Target  &  
Horn  system

Travels  500-miles  to  Minnesota  in  three  milliseconds  
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NOvA detector and NuMI 
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Photo  Credit:  Fermilab  



Horn  and  Target  System  

Horn  Downstream  

Target

Horn  Upstream  

Entire  System

Photo  Credit:  Fermilab

Photo  Credit:  Fermilab,  photograph  by  Reidar  HahnPhoto  Credit:  Fermilab  



NoVA Target Cooling Rail 
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